This study used the power of neuroimaging to identify the neural systems that remove information from working memory, a thorny issue to examine because it is difficult to confirm that individuals have actually modified their thoughts. To overcome this problem, brain activation as measured via fMRI was assessed when individuals had to clear their mind of all thought (global clear), clear their mind of a particular thought (targeted clear), or replace the current thought (replace), relative to maintaining an item in working memory. The pattern of activity in posterior sensory regions across these conditions confirmed compliance with task demands. A hierarchy of brain regions involved in cognitive control, including parietal, dorsolateral prefrontal and frontopolar regions, were engaged to varying degrees depending on the manner in which information was removed from working memory. In addition, individuals with greater difficulty in controlling internal thoughts exhibited greater activity in prefrontal brain regions associated with cognitive control, as well as in left lateral prefrontal areas including Broca's area, which is associated with inner speech.
Introduction
How we select and control the information actively held in our current thoughts is central to understanding our mental inner life. We often make conscious decisions about what to keep in mind, such as rehearsing the telephone number for the local pizza parlor. Working memory (WM), which is of limited duration and capacity, maintains such information on line and serves to keep focus on the information critical to the current train of thought or task goals. But at some point the information held in working memory is no longer useful and must be removed. This study focuses on the cognitive control mechanisms that allow us to do so. This issue has received relatively scant attention because it is very difficult to address, as discussed below.
There are a variety of ways by which a now irrelevant item might be removed from working memory. One is to replace it with something else. For example, one might stop thinking about the telephone number of the local pizza parlor and replace it with thinking about the pizza toppings to be ordered (e.g., Tomlinson et al., 2009) . Another way to remove information is to specifically target the current thought as one to be cleared, avoided, or removed from the focus of attention (e.g., Souza et al., 2014) . For example, when dieting and in the grocery store, one might try to specifically not think about chocolate cake. A final means is to clear one's mind of all thought, much as is emphasized in mindfulness meditation (Teasdale et al., 1995) . We will refer to these modes of removing information from working memory as replacement, targeted clearing and global clearing, respectively.
Understanding the neural mechanisms supporting these potentially different modes of removing current thought has important implications. Difficulty in clearing or inhibiting the contents of working memory is observed in many different types of psychopathology. For instance, in depression (Nolen-Hoeksema, 1991), obsessive-compulsive disorder (Tolin et al., 2002) , and posttraumatic stress disorder (Ehlers and Steil, 1995) , individuals can have an inability to clear depressive thoughts, obsessions, or traumatic memories, respectively.
One major obstacle to investigating this issue is that it is difficult, if not close to impossible, to know what an individual is thinking, and hence whether a current thought has indeed been removed or cleared. However, neuroimaging provides a way around this problem, offering a unique opportunity to shed light 
